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COMPLETE SPECIFICATION 

Cyclopropane Carboxylic Acid Derivatives and their use 
as Insecticides 



We, National Research Development 
Corporation, a British Corporation, estab- 
lished by Statute, of P.O. Box 236, Kingsgate 
House, 66 — 74 Victoria Street, London, 
S.W.I, do hereby declare the invention, for 
which we pray that a patent may be granted 
to usj and the method by which it is to be 
performed, to be particularly described in 
and by the following statement: — 

This invention relates to inseccicidal deriv- 
atives of chrysanthemic and related acids, and 
to processes for their preparation. 

The naturally occurring insecticide 
pyrethnun, obtained from the flower 
heads of Chrysanthemum cinerariaefolium 
and related species, is now a well 
established insecticide having a range of 
desirable biological properties, including 
a high insecticidal toxicity, and in its 
combination of favourable properties is super- 
ior to many synthetic insecticides which have 
become available. Unforoinately, however, 
natural pyrethrum is rather unstable in many 
formulations in common use and furthermore 
does not form a sufficiently persistent in> 
secticidal fihn on all the materials and sur- 
faces to which it is applied in practice. It is 
also expensive and must be imported from 
abroad. 

Much has been done, therefore, to investi- 
gate synthetic insecticides in order to produce 
compounds having a combination of desirable 
biological and physical properties such as high 
toxicity to insects and very low mammalian 
toxicity, and this investigation has been facili- 
tated by the determination of the structure of 
six related esters in natural pyrethrum. A 
number of esters of the so-called chrysan- 
themic and pyrethric acids and their deriv- 
atives have been prepared, notably allethrin, 
but even allethrin is inferior in many respects 



to the natural pyrethrum and it is also diffi- 
cult and expensive to prepare. 

It is therefore still desirable to produce syn- 
thetic pyrethroids having, in addition to high 
insecticidal activity, rapid knock-down effect 
and lack of mammalian toxicity, a higher 
stability and good weather resistance. 

The present invention comprises substituted 
furans of the general formula I 



Z-CH— CH- 

V 



■CC30CH2- 



45 



50 



in which Z represents an aryl, alkenyl or carbo- 
alkoxyalkenyl group, Y represents a hydrogen 
atom or an all^l, alkenyl or alkadienyl group, 
or an aryl group or a furyl group which them- 55 
selves may be substituted in the ring by alkyl, 
alkenyl, alkadienyl or alkoxy groups or halo- 
gen atoms, and Rj and R2 which may be the 
same or different, each represent a hydrogen 
atom or an alkyl, alkenyl or alkadienyl group. 60 

It will be seen that the compounds of the 
invention are esters of substituted cyclo- 
propane carboxylic acids of the general form- 
ula II 



II 



Acids in which Z represents an isobutenyl 
group or a 2 - carbomethoxy - prop - 1 - 
enyl group, i.e. chrysanthemic acid or pyrethric 



2 



acid, have been found to produce particularly 
active esters. Acids of the Formula 11 can 
exhibit optical and geometrical isomerism, the 
various isomers producing esters of vaiyiog 

5 insectiddal activity. Thus in die case of duy- 
santhemic and pyrethric adds it is found that 
the d + y trans acids, obtained from natural 
pyrethrum produce mote active ccanpounds 
than their synthetic counterparts, the (il:)- 

10 cis'trans isomeis, which nevertheless still pro- 
duce valuable insecticides. 

Other useful insecticides of the Formula I 
may be obtained horn 2,2 - dimethyl - cydo- ' 
propane carboxylic acid substituted in the 3 

15 position by other alkenyl groups or by aryl 
groups, for example, a phenyl group. 

The compounds of the invention are essen- 
tially substituted furylmethyl esters containing 
frcHU 1 to 3 further substituents in the furan 

20 ring. It is preferred that the furan ring con- 
tains one or two such further substituents and 
in such compounds preferably Ri rq>resents 
hydrogen and Rz represents hydrogen or a Q 
to Q alkyl group. In general it is found that 

25 compounds in which the furan ring is linked 
to the ester group through the 3 position i.e. a 
3-furyl-methy] compound, have a greater in- 
secticidal activity than the corre^nding com- 
pounds in which the ring is linked throi^ the 
30 2 position i.e. 2 - furyl - methyl or so-called 
"furfuryl" compounds. In 3 - furyl - methyl 
compounds it is often found that high in- 
secticidal activity is associated with a substitu- 
ent being present in the 5 position on the 
35 furan ring. A Ci to C4 alkyl substituent in 
the 2 position, e.g. a metl^l group, some- 
times enhances the activity of the 3-furyl- 
methyl esters. Thus a preferred group of 
esters are those of Formula la 




and in such compounds Y preferably repre- 
sents a benzenoid ring system, for example, a 
phenyl group so that CHsY represents a benzyl 
group. Such benzenoid ring systetns may be 

45 further ring substituted e.g. by alkyl or alkoxy 
groups containing up to 4 carbcm atoms e.g. 
methyl or methoxy groups or by chlorine 
atoms. Other active compounds are obtamed 
when Y represents a hydrogen at<Hn, an alkyl 

50 group containing up to 4 carbon atoms, an 
alkenyl group containing up to 4 carbon atoms, 
e.g. vinyl, as in the 5-altyl 3-furylmethyl or 
2-furylmethyl esters, an alkadienyl group con- 
taining up to 4 carbon atoms or a furyl group. 

55 When Y represents hydrogen or a Q— C4 
alkyl or alkenyl group R| and R3 picfenUy 
represent hydrogen or a Cv-^^ alkyl groiqi. 



The insectiddal activity of the esters often 
tends to decrease as the^d^^ of substitution 
in the finw rifig linked- with the ester group 60 
increases excqpt^when the substituent is methyl 
Apart "fi^ -this exception mono-substituted 
fuifiiiyl cste;rs tend to be more active than the 
corresponding pofy substituted furfuryl esters 
biit tbe redncdoo in activi^ is often only 65 
slight and may be aocompamed by more de- 
sirable physical properties. Where such fur- 
ther, substituents are present they may contain 
up to 4 cartxm atoms. 

The preferred esters of this invention have w 
been d^ved from chrysanthemic and pyreth- 
ric adds and 5 - luenzyl - furfuryl alcohol, 
5 - bcQ^l - 3 - furyl methyl alcohol, 5 - 
benzyl - 2 - methyl - 3 - furyl methyl alcohol, 
5 - methyl - 4 - benzyl - furfuryl alcohol, ^5 
5 - p - xylyl - furfuryl alcohol, 2,4,5 - tri- 
methyl - 3 - furyl methyl alcohol and 4,5- 
dimethyl-fuifufyl alcohol. 

The compounds of the invention may be 
prepared by any of the methods customarily 80 
used for the preparation of esters and the 
reactants may be represented generally by the 
formulae III and IV 




where CO.P and Q represent functional groups 35 
which react together to ghre an ester linkage. 

Hius esters may be prepared by reacting a 
furyl-methyl alcohol with the substituted cyclo- 
propane carboxylic add or acid anhydride or 
more i^erably, with its acid halide, for ex- 90 
ample by treating the reactants in a solvent 
in the presence of a liydrogen halide acceptor 
sudi as pyridine. 

A useftil- alternative method involves the 
treatment of a fuiyl^me^hyl halide with a silver 95 
salt of the substituted cydo-propane carboxyUc 
add; in this method a rather purer product 
is obtained and the silver is recoverable for 
further use. This method nuy be modified to 
avoid the need for a silver salt by reacting the 100 
/uryl-methyl halide with a triethylamine salt 
of the dttired iund. This.sah may be prepared 
m situ by reacting, eqtmnolar quantities of the 
acid and triethylamine. 

The esters of the invention may also be 105 
prepared by a transnterification process using 
for example a lower alkyl ester of the substi- 
tuted cyclp-propane carboi^lic add (contain- 
ing 1 to 4 carbon atoms in the lower alkyl 
group) and a furyhnetfayl alcohol. This trans- 110 
estcnfication may be carried out in the pre- 
sence of an alkaU metal ;siich as sodium or 
alkali metal alkozide waA as sodium ethoxide. 

Certain of the 5-sub8tituted J-furyknethyl 
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alcohols used to prepare the esters of this in> 
vention are themselves new compounds. The 
new alcohols and processes for their prepara- 
tion are described and claimed in copending 

5 applications 37787/66 and 37788/66 (Serial 
No. 1168798). 

One or more of the insecticidal esters of the 
invention may be formulated with an inert 
carrier or diluent to give insecticidal com- 

10 positions and they may be prepared for ex- 
ample, in the form of dusts and granular 
solids, mosquito coils, wettable powders, emul- 
sions, sprays and aerosols after addition of 
appropriate solvents, diluents and surfactants. 

15 In common with pyrethrum and synthetic 
pyrethroids the compounds of the invention 
may be synergised, for example, with piper- 
onyl butoxide or with other well known pyre- 
thrum synergists. 

20 The insecticidal compositions described 
above may be used for killing insects on a 
domestic or agricultural scale by treating the 
insects themselves where insect infestation has 
already taken place or by treating an environ- 

25 ment susceptible to insect attack with the com- 
position as a preventive measure. The follow- 
ing examples are given to illustrate the pre- 
sent invention. Temperatures are in ^C, 

(±)-af-frflws-chrysahthemates: 



Example 1 

Esterification of the alcohol 30 

5 - Benzyl - 3 - furyimethyl alcohol (1.1 
moLprop.) as a 10% w/v solution in ether is 
added with cooling and stirring to (d: )-<:«- 
tram chrysanthemoyl chloride (1.0 mol.prop.) 
as a 10% w/v solution in benzene. Pyridine 35 
(1.0 mol.prop.) is added and the mixture set 
aside overnight. Water is then added to the 
organic layer, which is washed with dilute sul- 
phuric acid, with saturated aqueous potassium 
hydrogen carbonate and twice with saturated 40 
sodium chloride and is finally dried, evapor- 
ated and distilled to give 5 - benzyl - 3 - 
furyimethyl - (±) - cu - trans - chrysanthe- 
mate, b.p. 169— 172°/2.5 x lO-^mm., nD='' 
1.5305. 5 - Benzyl - 3 - furyimethyl ( + ) 45 
trans chrysanthemate, b.p. 174°/8 x 
10-»mm., nn^" 1.5346; (±) - tmns - chry- 
santhemate, m.p. 5A — 55^ and (+) - trans - 
pyrethrate, b.p. 206°/8 x IQ-'mm. are 
similarly prepared using the appropriate iso- 50 
mer of chrysanthemoyl or pyrethroyl chloride. 
Example 2 
The following esters are similarly prepared 
by esterifying the corresponding alcohol by the 
general procedure described in Example 1 55 
above. 



3- Mcthylfiiifuryl, b.p. 101— 105710-^mm., n^^ 1.4944 
2-Methyl-3-furylmethyl, b.p. llOVlO-^mm., hd^ 1.4942 
5-Methyl-ftirfuryl, b.p. 97-.101 78 x 10-'»mm., njy^ 1.4923 
5-Methyl-3-furylmethyl, b.p. 10375 xlO-«mm., tld^^ 1.4913 
2,5-Dimeth3rt-3-£urylmediyl, b.p. 109— 11176xlO-Hiim., n©^ 1.4917 
4,5-Dimethyl-furfuryl, b.p. 120— 12677 xlO-^mm., nj^^ 1.4962 
3,5-Dunethyl-fuifuryl, b.p. 108— 10975 X lO'^mm,, n©^ 1.4950 
5-Benzyl-furfuryI, b.p. 161— 162. 571.6 xlO-^mm., nj>^ 1.5342 
5-p-Xylyl-furfuryl, b.p. 150.5— 5151. 57lO-«mm., hd"^ 1.5320 
5-Ben:qrl-2-methyl-3-furylmethyl, b.p. 17977xl0-3mm., tid^ 1.5305 

4- BenzyI-5-inethyl-fur£uryl, b.p. 170— 17272.3xl0"2mm., n^^ 1.5340 
2A5-Trunethyl-3-furylmethyl, b.p. 116— 11873xl0-»mm., 

5- Bcn2yl-3-methylfuifuryl, b.p. 16071xl0-*mm., njj^ 1.5280 



Transesterification of $ Benzyl - J - ftiryl- 
metkyl Alcohol and Ethyl Chrysanthemate 

60 Example 3 

Sodium (0.1 g.) is added in 5 portions over 
a period of three hours to a mixture of 5 - 



benzyl - 3 - furyimethyl alcohol (4.5 g.), ediyl 
chrysanthemate (4.7 g.) and toluene refiuxed 
in the dark in nitrogen. When reaction is com- 65 
plete, ether is added, the product shaken with 
water^ dried and then evaporated and distilled. 
After removing some ethyl chrysanthemate and 
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unchanged alcohol, 5 - benzyl - 3 - fuiyl- «dtfi OMiistiltotion of the ethanol evolved wiA 
methyl chrysanthcmate (3.7 g.) is obtained toluotti then cooled and ether added. The pro- 
bp 165— 175 V8 X 10-»nim., Od'? 1^316 ducta ls iwabed witj>-water, dried (Na,SO,) 
which is identical by NMR spectrum with eva^ted -rfd distilled to give ethyl chry- 20 

5 material obtained according to Eiample 1 sanAemate b.p. »a--120*/3 x 10-»mm., 

using the acid chloride and which ctystalHscs (03 g.) nb''^ 1.4916, 5 - benzyl - 3 - furyl- 

on seeding with an audienric sample. mcti^rl : alcohol b.p. 32a-170V2 x 

EZAMPLB4 iO:T«mm., (l.i;g.) no" 1^340— 1.5380, and 

Sodium (0.15 g.) is added to a mixtute of 5 • bioizyl - 3 - fmyhncthyl chrysanthcmate 25 

10 toluene (50 ml.) and etbanol (5 mL) refluied b.p. 170— 185*»/2 :x 10-»mm^ ni>»^ 1.5305; 

in the dark in nitrogen. When no sodium re- 6;05 g.,. equivalent to a yield of 80yo based 

mains undissolved, excess akohol is distilled <m unrecdvmd alcohol. Insecticidal c(uhposi- 

off, the product cooled and then 5 - benzyl - tionshttc prepared containing esters of the 

3 - furyhnethyl alcohol (526 g.) and iethyl geneiil Fo anulaJ having components in the 30 

15 chrysanthcmate (5.48 g.) m tohiene (15 inL) foltoira^.proportidns:— " 

added. The mixture is refluxed ior 45 mih., ' \ -i.'^ , 

ExAMPLS 5— Oil-Based Liqoid SmY Fox HocsBHOLD Insects 

5-benzyl-3-fittylmetbyl (±)-dr*MnsHduy^[^^ . 0.005% w/v 

25% Pyieihrum Extract . ■ 0.25% 

Fiperonyl bmoxide. ]" \ . .0.5%. 

Antiozidani^ e.g. "Topand A.*' ' . ' . . ^ . : 04% 

Odourless light oil sdveni^ ci; jqicM . - 

(Topanol is a Registcral Trade Mark) : • 

Example 6— Water-Based Uqim Snxv €309KBHnATBjPOR Control 

S-bcnzyl-3-fiiryfanediyl X±)<>^ ^ ltiy^< ^tf y s^mh^n f ^ . :D.'25% w/v 

Fiperon34 bntDsidc !r^'jl;0% 

Noorionic emulsifier, eg. **iiaylan BCP* : . v . 0.25% 

Antioxidant, c.g. 'Topanol r. ; v 0.1% 

Water to make 100 vols* 

This oonoentiate should be diluted 1:80 v/y.widi. water bcfiafe spraying. 
(Ethylon is a Entered Trade Mart:) 

EXAMPU 7— Abeoscm. 

5-bcnzyl-3-furyhnethyl (±)-of-fra«i-chry8antbcmate 0.02% w/w 

25% Pyrethrum Extract 0.8% 

Fiperonyl butoxide .^*^%. 

Odourless petroleum distillate (b.p. 200—265^ 17.338% 

Ftopellant, eg. a mixture of o^ual qoantitoHpf 
trichloromommnoromethane & didilorodiflwir"^ 

Perfume 

Antioxidant e.g. Topanol A^ 
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Example 8— Mosquito Coil 



5-benzyl-3-furylmethyl (±)-cjwra»s-dirysanthemate 0.25% w/w 

Tabu powder or Staragel No.l 30.0% 

Filler(s), e.g. wood flour, powdered leaves or nut shells 68.75% 

Brillant Green 0.5% 

p-Nitrophenol 0.5% 



Example 9— Emulsifiable Concemtrate 



5-benzyl-3-furylmethyl-( ±)-a>-rraw-chrysanthemate 1 . 5% w/w 

Non-ionic emulsifier, e.g. "Ethylan BCP" 25.0% 

Xylene 73.4% 

Antioxidant, e.g. "Topanol A." 0-1% 

This concentrate may then be diluted at the rate of 30 mis. to 4J litres of 
water prior to use. 

Example 10— General Purpose Powder for Household, Garden, Livestock or 

GRAm Storage Use. 



5-benzyl-3-furylmethyl (±>as-miitt-chrysantheinate 0.05% w/w 

Tropital 0.25% 

Antioxidant, e.g. butyl hydroxy toluene or 

butyl hydroxy anisole 0.03% 

Filler, e.g. Talc BPC 99.67% 



In the compositions described in Examples 
5 — 10 the active component 5 - benzyl - 3 - 
Furylmethyl (±:) - ci% - trans - chrysanthe- 

5 mate may be replaced completely or in part 
by an equivalent amount of any of the other 
esters of the general formula I, for example 
by 5 - benzyl - 3 - f uryhnethyl( + ) - trans - 
pyrethrate which has a particularly good 

10 knodc-down effect on house-flies and such 
other compounds can advantageously be in- 
cluded in Uie compositions above as can other 
known insecticides which are compatible with 
the pyrethroids of formula 1. 

15 Insecticidal Activity ,n . 

In contact toxicity tests in wJjich insects 
weie treated with measured drops of the in- 
secticides dissolved in acetone, against house 
flies (adult female Mtisca dainestica L.\ 5 - 



benzyl - 3 - furyhnethyl(r!i) - cis - trans - 20 
chrysanthemate was more than twenty times 
as toxic as the mixture of natural pyrethrins 
and nearly five times more toxic than the most 
toxic pyrethrin-Iike ester previously known, 

4 - aDyl - 2,6 - dimethylbenzyl ( + ) - cw - 25 
trans chrysanthemate. It was more than ten 
times more toxic than allethrin to house flies. 

By a similar method of testing, to mustard 
beetles (adult Phaedon cochlearae Fab.,)5 - 
benzyl - 3 - furyhnethyl (ih) - cis - trans - 30 
chrysanthemate was twice as toxic as the mix- 
ture of natural pyrethrins, sixteen times more 
toxic than 4 - allyl - 2,6 - dimethylbenzyl 
(=fc) ' cis - trans - chrysanthemate and thirty- 
two times more toxic than allethrin. Although 35 

5 - benzyl - 2 - methyl - 3 - furyl (=t) - cis - 
trans - chrysanthemate was one half to one 
^d as toxic as the unmethylated 3-furyl 
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ester, it still has a most useful level of in* certain ^tfaetic pyietftroids and other in- 



secdcidal activity. 



Toxicities relative to natural pyrethrin and 

Toncmr Table 



secticides are shown below:* 



Toxicity relative to 
AUethiin = 100 



No. 



Compound 



Mustard 
Beetles 



House 
Flies 



1. 5-benzyl-3-furyimetfayl (±)-af^^nmj-dirysanthemate 3200 2000 

2. S-benzyl-S-fuiylmethyl (+>iraflMliz]^t^^ 8400 5000 

3. 5-beo2yl-3-fur7lmetfayl (±>iran^chrysanthemate ^ 4800 2600 

4. 5-beDzyl-3-fury]methyl (+)-ra»r-pyietfaTate 5300 500 

5. 5*benzyl-furfuryl (±)-c»^inmf-chrysantheniate 150 ' 220 

6. 5-benzyl-2-metfa3^-3-fury]methyl (i:><fl-iraw- 

chr^anthemate 1300' 920 

Known Insecticides 

7. Natural Pyrethrins 1600 92 

8. Pyrethrin I 3900 = 92 

9. Pinrethrin II 1300 HO 



WHAT WE CLAIM IS : — 

1. Substituted furans of the general formula 



4. Compounds of general f onnula 



25 



4^. 



10 in which Z represents an aiyl^ alkenyl or carb- 
alkoxyalkeny] group, Ri and Rj, which may be 
the same or different, r^resent a hydrogen 
atom or an alkyl, alkenyl or alkadienyl group, 
and Y represents a hydrogen atom or an alkyl, 

15 alkenyl or alkadienyl group or an aryl or 
furyl group which may be substituted in the 
ring by alkyl, alkenyl alkadienyl or alkoxy 
groups or halogen atoms. 

2. Compounds according to claim 1, in 
20 which the substituent contamin^ Z is attached 

to the furan ring at the 3-posiaon: 

3. Compounds according to claim 1, m 
which the substituent containing Z is attached 
to the furan ring at the 2-posidbn. 



where Z, Ru and Y are as defined in 
claim 1. 

5. Compounds according to any of claims 

1 to 4, in which Y itpresents a. benzenoid 
gtoixp. 

6. Compounds aocordiog^ tb claim 5, in 
which Y represents >|)hbiylj methylphenyl, 
methoxyphenyl, or.chldrophenyl. 

7. Compounds^ according to any of claims 1 
to 4, in which Y represents hydrogen or an 
alky] or alkenyl gnmp containing up to 4 
cartxm atoms. 

8. OHnpoimds according to any of the pre- 
ceding claims, in which R, and Ri represent 
hydn^en or an alkyl group containing up to 
4 carbon atoms. 

9. Cam|>ounds according to any of the pre- 
ceding danns in which Z represents isobutenyl, 

2 - carbomethoxy - prop r 1 * cnyl or phenyl. 

10. CoiiQxwnds according to claim 9, which 



30 



35 



40 



45 
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are esters of (±) - cii - trans - chrysanihemic 
acid, ( + ) - trans - chrysanthemic acid, (±) - 
trans chrysanthemic acid or ( + ) - trans - 
pyreihric acid. 
5 11. Compounds according to claim 4, in 
which the group CH-Y represents 5-allyL 

12. 5 - Benzyl - 3 - furylmethyl (±) - cis - 
trans - chrysanthemate. 

13. 5 - Benzyl - 3 - furylmethyl ( + ) - 
10 trans - chrysanthemate. 

14. 5 - Benzyl - 3 - furylmethyl (±) - 
trans - chrysanthemate. 

15. 5 - Benzyl - 3 - furylmethyl (+) - 
trans - pyfethrate. 

15 16. 3 - Methyl - furfuryl (±:) - cis - trans - 
chrysanthemate. 

17, 2 - Methyl - 3 - furylmethyl (zt) - 
cis - trans - chrysanthemate. 

18. 5 - Methyl - furfuryl (d=) - cis - trans - 
20 chrysanthemate. 

.19. 5 - Methyl - 3 - furylmethyl (±) - 
cis - trans - chrysanthemate. 

20. 2,5 - Dimethyl - 3 - furylmethyl (:+:) - 
cis - trans - chrysanthemate. 
25 21. 4,5 - Dimethyl - furfuryl (dh) - cis - 
trans ~ chrysanthemate. 

22. 3,5 - Dimethyl - furfuryl (dz) - cis - 
trans - chrysanthemate. 

23. 5 - Benzyl - furfuryl - {±) - cis - 
30 trans - chrysanthemate. 

24. 5 - p - Xylyl - furfuryl - {±) - cis - 
trans - chrysanthemate. 

25. 5 - Benzyl - 2 - methyl - 3 - furyl- 
methyl - (dt) - cis - trans - chrysanthemate. 

35 26. 4 - Benzyl - 5 - methyl - furfuryl - 
(zt) - cis - trans - chrysanthemate. 

27. 2,4,5 - Trimethyl - 3 - furyhnethyl - 
(±:) - cis - trans - chrysanthemate. 

28. 5 - Benzyl - 3 - methylfurfuryl (dz) - 
40 cis - trans - chrysanthemate. 

29. A process for the preparation of substi- 
tuted furans of the general formula 



2-CH--CH— COOCH; 



CH. 



Z-CH— CH.OO.P 

with a substituted furan of the general formula 



in which Z represents an aryl, alkenyl or 
45 carboalkoxyalkenyl group, and R^, which 
may be the same or different, represent a 
hydrogen atom or an alkyl, alkenyl or alka- 
dienyl group and Y represents a hydrogen 
atom or an alkyl, alkenyl or alkadienyl group 
50 or an aiyl or furyl group which may be sub- 
stituted in the ring by alkyl, alkenyl, alkadienyl 
or alkoxy groups or halogen atoms, which com- 
prises reacting a substituted cyclopropane 
carboxylic acid or acid derivative thereof of 
55 the general formula 



where — CO.P and Q represent functional 
groups which react together to form an ester 60 
linkage. . . 

30. A process according to claun 29, m 
which — CO.P represents a carboxylic acid or 
carboxylic acid anhydride or carboxylic acid 
halide group and Q represents a hydroxy 65 
group. 

31. A process according to claim 30, for the 
preparation of 5 - Benzyl - 3 - furylmethyl 
chrysanthemate in which chrysanthemoyl 
chloride is reacted with 5 - ben2yl - 3 - furyl- 70 
methyl alcohol in the presence of a hydrogen 
chloride acceptor. 

32. A process according to claim 29, in 
which — CO.P represents a carboxylic acid 
silver or trialkylamine salt group and Q reprc- 75 
sents a halogen atom. 

33. A process according to claim 29, in 
which — CO.P represents a carboxylic acid 
lower alkyl ester group containing 1 to 4 carbon 
atoms in the lower alkyl group and Q repre- go 
sents a hydroxy group. 

34. A process according to claim 33, in 
which the transesterification is carried out in 
the presence of an alkali metal or an alkali 
metal alkoxide. 85 

35. A process according to claim 33, for the 
preparation of 5 - benzyl - 3 - furylmethyl 
chrysanthemate or pyrethrate in which ethyl 
chrysanthemate or pyrethrate is reacted with 

5 - benzyl - 3 - furylmethyl alcohol in the 90 
presence of sodium or a sodium alkoxide. 

36. A process for preparing a compound ac- 
cording to claim 1, substantially as described 
in Example 1 or 2, 

37. A process for preparing a compound 95 
according to claim 1, substantially as des- 
cribed in Example 3 or 4. 

38. Compoimds according to claim 1 when- 
ever prepared by a process according to 

any of claims 29 to 37. 100 

39. An insecticidal composition comprising 
as an active ingredient a substituted furan of 
the general formula 

\ /»« 
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in which Z represents an arylj alkenyl or 
carboalkozyalkenyl grbup^ Ri and Rt, which 
may be the same or different^ represent a 
hydrogen atom or an alky], alkenyl or alka- 

5 dienyl group, and Y represents a hydrogen 
atom or an alkyl, alkenyl or alkadicnyl group 
or an aryl or fuxyl group which may be sub- 
stituted in the ring by aDcyl, alkenyl alka- 
dienyl or alkozy groups or halogen atoms, to- 

10 gether with an inert dthient or carrier. 

40. An insecticidal compositian according 
to claim 39, in whidi the active ingredient is 



a chmanthcmate or oyrethrate of 5 - benzyl - 
3 - nirjrlmetbyl alcohol or 5 - benzyl - 2 - 
methyl - 3 - furylmethylt alcohol. 15 

41. An. .,iosectkid4P^aimposition, substan- 
tialfy as deimned int any of Examples 5 to 10. 

42. A m^hod of insect control which com- 
prises, ticittng in environment susceptible to 
insect attack with an insecticidal composition 20 
according to claim 39, 40 or 41. 

R.5;CRESPI,ESQ., 
Chartered . Patent Agent, 
Agent for the Applicants. 
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